In a bounded open set of R n we consider the Dirichlet problem for nonlinear 2m-order equations in divergence form with L 1 -right-hand sides. It is supposed that 2 m < n, and the coefficients of the equations admit the growth of rate p − 1 > 0 with respect to the derivatives of order m of unknown function. We establish that under the condition p 2 − m/n for some L 1 -data the corresponding Dirichlet problem does not have W-solutions.
It is known that nonlinear elliptic second-order equations in divergence form whose principal coefficients grow with respect to the gradient of unknown function u as |∇u| p−1 for some L 1 -right-hand sides may not have weak solutions if the exponent p is sufficiently close to 1. The fact of the nonexistence of weak solutions was observed in [1] by giving the following example: if Ω is an open set of R n with n 2 and 1 < p 2 − 1/n, then there exists a function f ∈ L 1 (Ω) such that the problem u ∈ W 1,1
does not have a solution.
The given observation was one of motivations for the development of the theory of entropy solutions for nonlinear elliptic second-order equations with L 1 -data [1] . According to the results of [1] , if 1 < p < n, under natural growth, coercivity and strict monotonicity conditions for coefficients of the equations under consideration an entropy solution exists and is unique for every L 1 -right-hand side. Moreover, if p > 2 − 1/n, the entropy solution is a weak solution.
Analogous results on the existence of entropy and weak solutions for nonlinear elliptic highorder equations with coefficients satisfying a strengthened coercivity condition and L 1 -right-hand sides were obtained in [3, 4] . Conditions of the existence of weak solutions for some classes of degenerate nonlinear elliptic high-order equations with strengthened coercivity and L 1 -data were given in [5, 6] .
As far as nonlinear elliptic high-order equations with L 1 -right-hand sides and coefficients satisfying the natural coercivity condition are concerned, the question on their solvability on the whole is still open. It seems, for these equations the approaches which work in the cases of secondorder equations with L 1 -data and high-order equations with strengthened coercivity and L 1 -data are not suitable.
On the other hand, the use of the known principle of uniform boundedness (see [2, Chapter 2]) one can consider as a general functional tool for the study of conditions for the nonexistence of weak solutions of nonlinear arbitrary even order equations in divergence form with L 1 -data. Using this principle, in the present article we give such a condition for high-order equations.
Main Results
Let m, n ∈ N be numbers such that 2 m < n. Let Ω be a bounded open set of R n .
We shall use the following notation: Λ is the set of all n-dimensional multi-indicies α such that |α| = m, R 
(Ω), g 0 in Ω, and let for every α ∈ Λ, A α : Ω × R n m → R be a Carathéodory function. We shall assume that for almost every x ∈ Ω and for every ξ ∈ R n m ,
For every f ∈ L 1 (Ω) by (P f ) we denote the following problem:
Proof. Let us assume that for every f ∈ L 1 (Ω) there exists a W-solution of problem (P f ). This
Observe that due to the inequality p > 1 and (2.2) we have 0 < 2−p < 1. We set p 1 = 1/(2−p). Clearly, p 1 > 1.
Using (2.1) and the inclusion
For every f ∈ L 1 (Ω) we define the functional H f :
It is easy to see that
Moreover, taking into account (2.3), for every f ∈ L 1 (Ω) and for every ϕ ∈ C ∞ 0 (Ω) we get
From (2.4) and (2.5) it follows that for every
for every f ∈ L 1 (Ω) and for every λ ∈ R,
Using (2.5), we establish the following fact: if k ∈ N and
This implies that for every k ∈ N the functional F k is continuous on L 1 (Ω). Moreover, with the use of (2.6) and (2.7) we obtain the next properties:
(i) for every k ∈ N and for every f 1 , f 2 ∈ L 1 (Ω),
(ii) for every k ∈ N, for every f ∈ L 1 (Ω) and for every λ ∈ R,
Finally, taking into account (2.4) and (2.8), we establish that for every f ∈ L 1 (Ω) the sequence of the numbers F k , f is bounded. This along with the nonnegativity and continuity of the functionals F k , properties (i) and (ii) and the principle of uniform boundedness [2, Chapter 2] allows us to conclude that there exists M > 0 such that for every k ∈ N and for every f ∈ L 1 (Ω),
From the result obtained, using the definition of the functionals F k and (2.4) and (2.8), we deduce that
Now let F : L 1 (Ω) → R be the functional such that for every f ∈ L 1 (Ω),
Owing to (2.6) and (2.7), the functional F is linear, and by virtue of (2.9) and (2.10), for every
This and (2.10) imply that
Let us show that ϕ = ψ a. e. in Ω. In fact, let f ∈ L 1/(p−1) (Ω). Then, by (2.5) and (2.8),
On the other hand, from (2.4), (2.8) and (2.11) it follows that
This and (2.12) imply that
Hence, taking into account the arbitrariness of the function f in L 1/(p−1) (Ω), we obtain that ϕ = ψ a. e. in Ω. Therefore, ϕ ∈ L ∞ (Ω).
Thus, we conclude that
However, since, by (2.2), we have mp 1 n, inclusion (2.13) is not true.
For instance, if p < 2 − m/n, y ∈ Ω, v : Ω → R is a function such that for every x ∈ Ω\{y}, v(x) = ln |x − y|, B is a closed ball in R n with the center y such that B ⊂ Ω, ψ 1 ∈ C ∞ 0 (Ω) and
The contradiction obtained allows us to conclude that there exists a function f ∈ L 1 (Ω) such that problem (P f ) does not have W-solutions. This completes the proof of the theorem. Now we give an analogous result for equations with lower-order terms.
in Ω, and let A : Ω × R → R be a Carathéodory function such that for almost every x ∈ Ω and for every s ∈ R,
Proof. Let us assume that for every f ∈ L 1 (Ω) there exists a W-solution of problem (P f ).
We set p 1 = 1/(2 − p). As in the proof of the previous theorem, we have:
Moreover, taking into account that, by Sobolev embedding theorem,
(Ω) and using the inclusion g 0 ∈ L σ 1 (Ω) and (2.14),
Next, we define
The set V is a Banach space with the norm
For every f ∈ L 1 (Ω) we define the functional G f : V → R by
Furthermore, taking into account (2.15), for every f ∈ L 1 (Ω) and for every ϕ ∈ C ∞ 0 (Ω) we get
We denote by V 1 the closure of C ∞ 0 (Ω) in V. Using (2.16) and (2.17) and arguing by analogy with the proof of Theorem 2.1, we establish that
However, since, by condition (2.2), we have mp 1 n, inclusion (2.18) is not true.
For instance, if p < 2 − m/n and v and ψ 1 are the functions described at the end of the proof of Theorem 2.1, then
The contradiction obtained allows us to conclude that there exists f ∈ L 1 (Ω) such that problem (P f ) does not have W-solutions. This completes the proof of the theorem.
Remarks
Simple examples of the functions A α and A satisfying inequalities (2.1) and (2.14) are as follows:
(i) A α (x, ξ) = |ξ α | p−1 or A α (x, ξ) = |ξ α | p−1 sign ξ α if α ∈ Λ;
(ii) A(x, s) = as or A(x, s) = a|s| σ or A(x, s) = a|s| σ sign s, where a ∈ R and 0 < σ < n/(n − m).
Finally, observe that if 1 < p < n/m, A α (x, ξ) = |ξ α | p−1 sign ξ α , α ∈ Λ, A(x, s) = a|s| σ sign s, where a > 0 and σ ∈ (0, n/(n − m)), then for every f ∈ L np/(n−mp) (Ω) problem (P f ) has a Wsolution u ∈
• W m,p (Ω). This fact simply follows from the known results of the theory of monotone operators (see for instance [7] ). However, if 1 < p 2 − m n , according to Theorem 2.2, there exists f ∈ L 1 (Ω) such that problem (P f ) does not have W-solutions.
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